McGill University
Math 325A: Differential Equations
Assignment 7 Solutions

L (a) L{tsin(t)} = —L o1 = 525, L{tcos(t)} = —L 22 = e = 757 — i
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(b) £ 1{ GRS = t2cos(t)/8 + tsin(t)/8, L~ 1{ 2+1)3} 3sin(t)/8 — 3t cos(t)/8 — t*sin(t)/8.
2. If Y(s) = L{y(t)}, we have (s* —1)Y(s) — s> — s>+ s+ 1= 2+1 Hence
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y(t) = e'/8 — et /8 +sin(t)/2 + cos(t) + t cos(t) /4.
3. If X(s) = L{x(t)}, Y(s) = L{y(t)} we have
sX(s)—1=-2X(s)+3Y(s), sY(s)+1=X(s)—Y(s)
Hence X (s) = (s —2)(s*+3s—1), Y(s)=(-1—15)(s®+3s—1) and
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z(t) = (I +12)e —(3+¢ﬁ)t/2 +( 72\g_ 2) (V13— 3)t/2
y(t) — _(\2_1_63 + 12) —(3+V13)t/2 + (\2_1_63 + %)e(\/ﬁfB)t/Q
4. We have y" + 3y + 2y =1 — 2uy () + (sin(t) + Dur(t). I Y(s) = L{y(t)}
(2 + 35+ 2V () = 5 — 25 + e (s 4 2),
since sin(t + 7) = —sin(t). Hence
Y(s) = v + 675_—2 +e ™ _ + L
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Since
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we have
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y(t) = 5 ¢ "+
Hence
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— 3 cos(t), w<t.

(26 —1—3e™)e " + (3 — €2 + {5e*™)e 2! + 5 sin(t) —



